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ABSTRACT : PROBLEM TO BE SOLVED: To minimize the period of time required until the setting of an 
order is completed as a whole by performing the process to set a slitter/scorer for resetting 
the slitter/scorer for a next order in parallel with the process to deal with an order change 
over time, e.g. in a sheet fabrication system using one of the dual-type slitter/scorers for 
fabricating a sheet (cutting, folding) and the other for positioning and setting itself on 
standby while the first slitter/ scorer is doing the job. 

SOLUTION: When one of slitter/scorers is lowered with the changing of an order in step 
S1 , for example, in step S3, next order data is transferred to the slitter/scorer which is 
lowered in step Sa1 , and further, data on the movement due to the resetting of an order is 
processed in parallel in step Sa2. In addition, the other slitter/scorer which is engaged in 
cutting the sheet is caused to ascend in step S6 and each of the fabricating parts of the 
slitter/scorer is set to next order data (positioning action) in step Sa3, based on the data 
processed as described. Then the required steps are taken, if the changing of a next order 
ensues in step S1. 
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(54) ORDER CHANGE CONTROL DEVICE FOR SHEET FABRICATION SYSTEM 

_____ (57)Abstract: 

~" PROBLEM TO BE SOLVED: To minimize the period of 

time required until the setting of an order is completed as 
a whole by performing the process to set a slitter/scorer 
for resetting the slitter/scorer for a next order in parallel 
with the process to deal with an order change over time, 
e.g. in a sheet fabrication system using one of the dual- 
type slitter/scorers for fabricating a sheet (cutting, 
folding) and the other for positioning and setting itself on 
standby while the first slitter/ scorer is doing the job. 
SOLUTION: When one of slitter/scorers is lowered with 
the changing of an order in step SI, for example, in step 
S3, next order data is transferred to the slitter/scorer 
which is lowered in step Sal, and further, data on the 
movement due to the resetting of an order is processed in 
parallel in step Sa2. In addition, the other slitter/scorer 
which is engaged in cutting the sheet is caused to ascend 
in step S6 and each of the fabricating parts of the 
slitter/scorer is set to next order data (positioning action) 
in step Sa3, based on the data processed as described. 



$3: 



S'7 



I 



1 



SV3 



Then the required steps are taken, if the changing of a next order ensues in step SI . 
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CLAIMS 
[Claim(s)] 

[Claim 1] Sheet processing equipments, such as a slitting machine, a scorekeeper, etc. who 
perform predetermined processing, sending sheets, such as a corrugated fiberboard sheet If it is 
positioned for processing of said sheet of predetermined order, the present order is processed to 
said sheet in the condition and there is a command of an order substitute In the sheet processing 
system into which positioning actuation according to the next order by the order substitute is 
carried out, and the next order is processed While being used for processing of said sheet 
processing equipment of said present order Supply the data for the own next order to the sheet 
processing equipment, and positioning actuation of the order of the degree concerned is prepared 
for it. The order substitute control unit of the sheet processing system characterized by 
performing positioning actuation for the next order after processing of the present order based on 
the data which have received said supply. 
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[Claim 2] A data supply means to supply the data for the own next order to the sheet processing 
equipment while being used for processing of said sheet processing equipment of said present 
order, A data-processing means to prepare positioning actuation for the next order of the sheet 
processing equipment concerned based on supply of the data, A storage means to memorize the 
result of the data processing, and a positioning operating-command means to make the 
positioning actuation for the next order of the sheet processing equipment concerned start after 
processing of said present order based on the content of storage of said storage means, The order 
substitute control unit of a sheet processing system given in ****** claim 1. 
[Claim 3] Sheet processing equipments, such as a slitting machine, a scorekeeper, etc. who 
perform predetermined processing, sending sheets, such as a corrugated fiberboard sheet, are 
formed two or more sets in said sheet feed direction. While the thing of the group of the 
arbitration of two or more sets of the sheet processing equipments is processing the present order 
in the load location If the sheet processing equipment of other groups performs positioning 
actuation in an unload location for the next order, and stands by and there is an order substitute 
command It replaces that the sheet processing equipment of the group of said arbitration which 
was processing the present order shifts to an unload location from a load location. In the sheet 
processing system of the format of the sheet processing equipment of a group besides the above 
which has completed positioning actuation of the next order shifting to a load location from an 
unload location, and processing order of said degree When [ said ] two or more things of the 
arbitration of the sheet processing equipment of a group shift to a load location from said unload 
location, by the time processing in the load location is completed from from The data for the next 
order are beforehand supplied to the sheet processing equipment for the sheet processing 
equipment concerned. Positioning actuation for the next order of the sheet processing equipment 
is prepared. The order substitute control unit of the sheet processing system characterized by 
starting the positioning actuation for the next order for the sheet processing equipment concerned 
based on said data currently supplied after the sheet processing equipment starts or completes 
shift from a load location to an unload location. 

[Claim 4] The order substitute control unit of the sheet processing system according to claim 3 
by which the cutter cutting length of said cutter equipment is changed after said cutter equipment 
which cuts two or more said sheets after [ said ] passing through two or more sheet processing 
equipments of a group in a dimension predetermined in the feed direction at the downstream of 
said sheet feed direction of the sheet processing equipment of a group is formed and the change 
of said sheet processing equipment accompanying said order substitute is completed. 
[Claim 5] When [ said ] two or more things of the arbitration of the sheet processing equipment 
of a group shift to a load location from said unload location, by the time processing in the load 
location is completed from from A data supply means to supply the data for the next order to the 
sheet processing equipment beforehand for the sheet processing equipment concerned, A data- 
processing means to prepare positioning actuation for the next order of the sheet processing 
equipment concerned based on supply of the data, After a storage means to memorize the result 
of the data processing, and said sheet processing equipment start or complete shift from a load 
location to an unload location The order substitute control unit of a sheet processing system 
including a positioning operating-command means to make the positioning actuation for the next 
order start for the sheet processing equipment concerned based on the content of storage of said 
storage means according to claim 3 or 4. 

[Claim 6] It is the order substitute control unit of the sheet processing system according to claim 
3 to 5 which is that for which is equipped with said slitting machine scorekeeper of ** the 1st by 
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which two or more sheet processing equipments of a group have been arranged at the 
predetermined spacing in the feed direction of said sheet, and the 2nd slitting machine 
scorekeeper, and these are used by turns in connection with said order substitute. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which controls an order 
substitute (for example, modification of a processing dimension) of such sheet processing 
especially about the sheet processing equipment into which predetermined processing (slitting 
machine), for example, decision, fold attachment (scorekeeper), etc. are processed, mainly 
sending sheets, such as a corrugated fiberboard sheet. 
[0002] 

[Description of the Prior Art] The slitting machine 24 which judges the corrugated fiberboard 
sheet DS along the feed direction with delivery to a longitudinal direction, and scorekeeper 24' 
which makes a crease along the feed direction are known so that it may be shown in the former 
(a), for example, drawing 8 . That in which a slitting machine 24 and scorekeeper 24' as shown in 
drawing 8 approach mutually, and form one unit is called a slitting machine scorekeeper 
(abbreviated-name SURISUKO). This example shows the example which picks three dishes by 
the sheet width of face S in the corrugated fiberboard sheet DS, and takes the trimming width of 
face t to ends, and makes a crease by the flap width of face F. 

[0003] Here, in the so-called order substitute which changes the sheet width of face S which 
should be judged, for example, or changes the flap width of face F, as shown in this drawing (b), 
it will be made to move to shaft orientations with a servo motor etc., and a slitting machine 24 
and scorekeeper 24' will be positioned. 

[0004] While drawing 7 shows SURISUKO 1 of 2 ream type which approached the sheet flow 
direction and prepared 2 sets of above SURISUKO, and SURISUKO 2 and SURISUKO 1 is 
processing [ for example, ] the sheet (decision and fold attachment), for the next order substitute, 
SURISUKO 2 is positioned beforehand, and is standing by, and SURISUKO 2 starts sheet 
processing instead of SURISUKO 1 stopping in the case of an order substitute. Moreover, the 
corrugated fiberboard sheet DS after a cutter 25 is down-stream further and decision and fold 
attachment were carried out from these SURISUKO 1 and 2 is cut with a predetermined 
dimension at the feed direction and right angle. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, if the signal of an order substitute (order 
change) enters from the high order production-control equipment which is not illustrated, the set 
change of order will be performed in the following sequence. An above-mentioned order change 
signal is outputted by the order change start point of a sheet. This is this side rather than it 
approaches SURISUKO 1. Now, SURISUKO 1 is judging, and if SURISUKO 2 is waiting and 
an order change start point reaches the SURISUKO change over point of SURISUKO 1, 
SURISUKO 1 will go up and will stop decision of a sheet. And if an order change start point 
results in the SURISUKO change over point of SURISUKO 2, SURISUKO 2 will descend and 
decision of a sheet will be started. In addition, when the order change start point which passed 
through SURISUKO 2 comes to a cutter 25 after the above-mentioned change of SURISUKO 
was performed since the output timing of the order substitute signal in an order change start point 
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is set up so that it may finish taking the production number of sheets of the order currently 
produced by SURISUKO 1, cutter cutting length changes. 

[0006] and the data (order [ degree ] data) of the next order to SURISUKO 1 waiting when a 
change of the cutting length (cutout dimension) of this cutter is completed ~ delivery from high 
order production-control equipment - data processing is carried out and a set is started. 
[0007] If this flow is shown and an order change is started by Ql, drawing 1 1 will transmit order 
[ degree ] data by Q5, after passing through Q2, Q3, and Q4. This order [ degree ] data is data, 
such as the above-mentioned number of ** picking, sheet decision width of face, and flap width 
of face. And after SURISUKO 1 which went up, for example receives the order [ degree ] data, 
order data are processed by Q6. When the processing section (slitter scorer) of SURISUKO 
moves to shaft orientations with a servo motor etc., it computes it is necessary which to drive a 
servo motor to set up the dimension of the next order etc. Based on the data processing, each 
processing section of SURISUKO is actually moved to the location according to each dimension 
of order [ degree ] data etc. by Q7, and a set is completed now. If an order substitute signal enters 
again in the state of that set complete, this SURISUKO 1 will start decision etc. instead of 
SURISUKO 2 under processing. 

[0008] Thus, in order to advance a sequence in order from order change initiation to the order [ 
degree ] set complete of SURISUKO, considerable time amount is required. For this reason, it is 
generated also when the time amount from an order change to an order change is brief when 
petty order (processing with little 1 time of production number of sheets) continues, and the 
following order set does not meet the deadline. That is, if its attention is paid to SURISUKO 1 as 
shown in the conventional example of drawing 9 (a) for example, SURISUKO 1 will enter 
during an order change for the order 2 from order 1 at sheet decision, and it will change from 
order 2 from decision to standby during the order change of order 3. Under the present 
circumstances, cutter cutting length changes to the cutting length 2 and a pan from the cutting 
length 1 to the cutting length 3. Although SURISUKO 1 goes up with an order change for the 
order 3 from order 2 and will be in a standby condition, a transfer is started for SURISUKO 1 
only after a change of cutter cutting length completes order [ degree ] data. After receiving the 
data, data processing replaced with the amount of actuation of the above-mentioned servo motor 
etc. is performed. After it is completed, each processing section of SURISUKO is actually driven 
with a servo motor etc. to shaft orientations, and it will be in the condition that it can respond to 
the next order only after it is completed. 

[0009] During this order change (under a transfer under + processing under + set), since the 
change set of order is not completed as close, the order substitute by the order 4 from order 3 
cannot respond promptly at it. Since it was such, in the former, the production rate needed to be 
lowered, or production order die length per order (it can be said also as production-lot number of 
sheets) needed to be lengthened by force, or the order change needed to be performed as it was 
and the sheet which will be produced by the time the set of SURISUKO is completed needed to 
be used as the defective. 

[0010] This invention makes it a technical problem not to reduce a production rate to the case of 
petty order, either, but to complete a set substitute of sheet processing equipments, such as 
SURISUKO, for a short time, and to remove constraint of production order length or a 
production rate, and to reduce the loss of the sheet on production. 
[0011] 

[Means for Solving the Problem] Although this invention is a thing as given in a claim, while 
using it for processing of the present order of sheet processing equipments, such as SURISUKO, 
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that main point supplies the data for the next order to that processing equipment for example, 
from production-control equipment etc., and prepares positioning actuation of the next order for 
it during that processing. And immediately after being in the condition in which positioning 
actuation of an order substitute is possible, it is in being made to perform actual positioning 
actuation for the following data based on the transfer data. 

[0012] For example, in SURISUKO of 2 ream type, when SURISUKO 1 moves to a processing 
location (load location) from a position in readiness (unload location) in connection with an 
order substitute Transmit the data of the next order substitute, and if required, data processing, 
such as the amount of actuation of a location, will be performed. If there is the next order 
substitute command, and SURISUKO 1 will be in the condition in which a positioning set is 
possible from a load location after migration starting to an unload location, it will position so that 
it may correspond to the dimension of the next order substitute of each processing section of 
SURISUKO 1 immediately. That is, if the data of the next order are transmitted and the set of 
SURISUKO is attained after order change initiation while SURISUKO operates, it can be 
shortened by performing the set of an order change and SURISUKO independently and in 
juxtaposition, without waiting for a change of the cutting length of the above-mentioned cutter, 
so that most setting time of SURISUKO for the next order can be disregarded. 
[0013] Even when petty order continues by this, the constraint to the production order length and 
production rate by SURISU cossette time amount increases, also when it can reduce or ignore. 
Therefore, even when it is not necessary to maintain a considerable early production rate and in 
the case of petty order, and production order length does not have to make it long because of a 
set substitute, either and it gives priority to an order change, the loss of the sheet used as the 
defective under order change decreases. 

[0014] In addition, claim 1 and claim 2 are the cases where independent arrangement or two or 
more sets of arrangement are sufficient as sheet processing equipments, such as SURISUKO, 
and limit claim 3 and claim 5 to two or more sets of things, such as 2 etc. sets (2 ream type), on 
the upstream and the lower stream of a river of for example, a sheet feed direction, moreover, the 
supply (transfer) stage of the data for the next order « substantial « sheet processing equipments, 
such as SURISUKO, - a standby condition - de- when early and migration is started from an 
unload location to a load location that what is necessary is just a condition the bottom, when late, 
just before processing of decision etc. is completed, it can set up. Moreover, in SURISUKO, 
such as for example, 2 ream type, when shift is completed from a load location to an unload 
location, it can start, but from a front [ it ], i.e., a load location, to an unload location, the stage to 
start actual positioning actuation based on such transmitted data can also be started from the 
event, if positioning actuation actual during shift is possible. 
[0015] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained referring to 
the example shown in a drawing hereafter. In addition, although the slitting machine scorekeeper 
who put the slitting machine and the scorekeeper side by side to the serial is taken for an 
example in the example shown in a drawing, you may be a slitting machine independent machine 
or a scorekeeper independent machine, and general-purpose sheet processing equipment that 
performs decision of a corrugated fiberboard sheet, and processing of those other than fold 
attachment further on application of this invention. 

[0016] In drawing 1 , along with the pass line PL of the corrugated fiberboard sheet (only 
henceforth a sheet) DS, contiguity arrangement is carried out and two sets (SURISUKO) of the 
slitting machine scorekeepers 1 and 2 are used by turns for the sheet feed direction by the serial. 
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The scorekeeper 3 and the slitting machine 4 adjoined the serial in the sheet feed direction, and 
SURISUKO 1 serves as a unit of a bundle [ this ]. The same is said of SURISUKO 2, and a 
scorekeeper^ 5 lower stream of a river is adjoined, a slitting machine 6 is arranged, and the 
cutter 25 of above-mentioned drawing 7 exists in the lower stream of a river of this SURISUKO 
2. Scorekeepers 3 and 5 make the crease (it is parallel to a feed direction) which met the feed 
direction by the scorekeeper discs 10 and 12 at Sheet DS, and judge slitting machines 4 and 6 on 
both sides of Sheet DS to a feed direction with the up-and-down slitting machine cutting edges 
20 and 22. 

[0017] By the way, a slitting machine 4 or 6 is judged like drawing 5 (a), and a scorekeeper 3 or 
5 carries out fold attachment, as shown in this drawing (b), but on application of this invention, 
since it is the configuration same about the migration device of the sheet cross direction of each 
processing unit, it is typically shown in drawing 2 in more detail about a slitting machine 6. The 
slitting machine 6 was equipped with the disc-like slitting machine cutting edges 20 and 22 
which are up-and-down relation and rotate mutually in an opposite direction on both sides of the 
pass line PL of the corrugated fiberboard sheet DS, and these equip nothing with the subject of 
the slitting machine unit 24 (processing unit), and are equipped with two or more sets (for 
example, 5 sets) of this slitting machine unit 24 crosswise [ of Sheet DS ] (refer to drawing 3 ). 
And by supplying Sheet DS among each slitting machine cutting edges 20 and 22, the sheet DS 
is cut so that it may insert along a feed direction. Moreover, the slitting machine cutting edges 20 
and 22 of each slitting machine unit 24 are constituted movable between the load location 
(processing location) which cuts Sheet DS, and the unload location (non-processed location) 
estranged from the sheet DS. Moreover, each slitting machine unit 24 is arranged crosswise [ 
sheet ] free [ migration to mutual ], and positioning adjustment is carried out according to 
modification of the number of ** picking by order modification, ** picking width of face, etc. 
[0018] that is, in drawing 3 , the pass line PL of Sheet DS is inserted among the frames 26 and 
26 of a slitting machine 6 - as - the vertical direction ~ predetermined spacing - it is and 
parallel are built over the beams 28 and 30 (refer to drawing 2 ) of a couple. And the migration 
member 36 of the same number as the slitting machine cutting edge 20 is supported possible [ 
sliding ] through the guide rails 34 and 34 of a couple by the upper beam 28. The nut (36a of 
drawing 4 ) prepared in this migration member 36 free [ a revolution ] is screwing in both the 
frames 26 and 26 at the screw shaft 38 constructed and fixed. And by driving each servo motor 
40 as an individual actuator formed in each migration member 36, revolution actuation of the nut 
36a is carried out by engagement with gear 36b formed in gear 40a and nut 36a by the side of the 
motor, and each migration member 36, as a result two or more slitting machine cutting edges 20 
are horizontally moved and positioned by this according to an individual, respectively. 
[0019] The holder 44 is formed in the migration member 36 bottom rotatable in the fixed 
include-angle range by drawing 2 by using as the supporting point horizontal shaft 44a over 
which it was built between a frame 26 and 26. Although this shaft 44a does not carry out a 
detailed graphic display, it is a driving shaft for rotating two or more slitting machine cutting 
edges 20 all at once. A holder 44 is connected with piston rod 46a of a cylinder 46, and a holder 
44, as a result the slitting machine cutting edge 20 rotate it by expanding of this cylinder 46 to 
the unload location evacuated from the load location which cuts out Sheet DS to the upper part. 
[0020] Although it is prepared also in the beam 30 of the above-mentioned bottom with the 
configuration in which the same migration member 36 as an upside becomes symmetrical up and 
down and evacuates from a load location to it in a cylinder 46 in a downward unload location 
about the lower slitting machine cutting edge 22 as well as the upper slitting machine cutting 
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edge 20, the sign which corresponds since it is the same configuration as an upside functionally 
is attached, and explanation is omitted. In addition, the trimming piece which is a decision piece 
of both the sides of Sheet DS is attracted and recovered by the attraction duct. 
[0021] Next, the block diagram of a control system is explained based on drawing 6 . High order 
production-control equipment 60 manages and controls production of the whole colgater line 
which performs decision etc., the data of production order, such as a location of a scorekeeper f s 
fold line, are stored further, and the signal is transmitted to number of ** picking and ** picking 
width of face of a slitting machine or a scorekeeper (SURISUKO), and target SURISUKO in the 
case of an order substitute (order change). Moreover, when a change in the load location or 
unload location of SURISUKO completes the load unload detection sensor 61, it is a sensor for 
outputting a load signal or an unload signal, and in response to a load signal, order [ degree ] data 
are transmitted to the SURISUKO concerned, and a actual set (positioning actuation) is started in 
response to an unload signal. 

[0022] The high order production-control equipment 60 of drawing 6 and the load unload 
detection sensor 61 are connected to the computer 71 through I/O Port 70. A computer 71 is the 
thing equipped with CPU72, ROM73, and RAM74, and a required program besides sequence 
program 73a for order substitute control is stored in ROM73. Moreover, while memorizing 
temporarily the order [ degree ] data transmitted to SURISUKO, the required memory area 
besides work-piece memory 74a which memorizes temporarily the data of the amount of servo 
motor actuation calculated based on it (data processing) etc. is assigned to RAM74. 
[0023] Furthermore, each above-mentioned servo motor 40 (SMl-SMn) is controlled by the 
command from CPU72 through the servo motor positioning units (driver) Ul-Un. As a rotation 
detector for checking the rotation of these servo motors SMl-SMn, pulse generators PGl-PGn 
are attached to each servo motor 40, and the engine-speed pulse is fed back to the servo motor 
positioning units Ul-Un. Moreover, the load unload solenoid valve 75 for moving the slitter 
scorer of SURISUKO etc. to a load location and an unload location drives to predetermined 
timing by CPU72, and, thereby, the above-mentioned cylinder 46 expands and contracts. 
[0024] As mentioned above, although the slitting machine 6 of drawing 1 was mainly explained, 
it has the individual actuator of a scorekeeper 5 and the still more nearly same servo motor 40 
grade as the above also about another slitting machine scorekeeper's 1 slitting machine 4, or a 
scorekeeper 3. 

[0025] Next, an example of the control which makes order substitute control a subject is 
explained based on drawing 9 and drawing 10 . Now, SURISUKO 1 of drawing 7 is waiting and 
it is assumed that it is that into which the signal of an order substitute (order change) was 
inputted from the high order production-control equipment 60 of drawing 6 in the condition that 
SURISUKO 2 is carrying out sheet processing (decision and fold attachment). As shown in 
drawing, if the signal of this order change is outputted in the specified quantity this side which 
the present order number of sheets ends like drawing 7 and that order change start point results in 
SURISUKO 1, SURISUKO 1 will descend to a load location, and if an order change start point 
results in SURISUKO 2, that SURISUKO 2 will go up to an unload location. When SURISUKO 
1 is sheet processing reverse and an order change is performed from the condition that 
SURISUKO 2 is waiting, with this, SURISUKO 1 will tell [ SURISUKO 2 ] descent to lifting 
and a pan by arrival of an order change start point. Anyway, after SURISUKO 1 and 2 changes, 
a cutter 25 changes cutter cutting length on the lower stream of a river for the next order. 
[0026] If this is seen by drawing 10 , S2 and S3 will become the cutter cutting length change of 
S4 from order change initiation of SI after that, although sequence may interchange. And a 
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check of that the machine stool (only henceforth SURISUKO 1) of waiting SURISUKO 1 
descended, for example by S3, and SURISUKO 1 descended to the load location by the load 
unload detection sensor 61 of drawing 6 transmits order [ degree ] data to SURISUKO 1 changed 
from the high order production-control equipment 60 of drawing 6 to the load location (Sal). In 
the SURISUKO 1 side which receives this, it calculates which must move respectively each 
servo motors SMl-SMn to work-piece memory 74a of RAM74 by memorizing this temporarily 
according to dimension modification of the number of** picking based on order [ degree ] data, 
sheet width of face, flap width of face, trimming width of face, etc. further, for example. This 
data processing corresponds to Sa2 of drawing 10 . Data, such as the amount of servo motor 
actuation by which data processing was carried out, are also temporarily stored in work-piece 
memory 74a. 

[0027] And the next order change is further started by S5, the machine stool of SURISUKO 1 
under the sheet decision goes up by S6, and if having shifted to the unload location by the load 
unload detection sensor 61 of drawing 6 is checked, in order to set each of that machine stool 
(each slitting machine and scorekeeper) of SURISUKO 1 that went up to spacing corresponding 
to order [ degree ] data by Sa3, each servo motor 40 is driven. The amount of actuation of each 
servo motor 40 is based on the data temporarily memorized by work-piece memory 74a etc. by 
the above-mentioned data processing, and by actuation of each servo motor 40, it is the device 
shown in drawing 4 , and each slitting machine unit 24 grade moves to shaft orientations, and 
equips the next order with it. 

[0028] Like above-mentioned Sal -above-mentioned Sa3, if lifting of SURISUKO 1 of S6 is 
replaced and SURISUKO 2 of S7 descends, order [ degree ] data will be transmitted to the 
SURISUKO 2 which descended by Sbl. Moreover, by Sb2 When operations (data processing) 
based on the data, such as the amount of servo motor actuation, are performed and SURISUKO 2 
under the sheet decision goes up by S2, the set (positioning actuation by the servo motor 40) of 
SURISUKO 2 for degree order is performed by Sb3. 

[0029] Thus, order [ degree ] data are transmitted to SURISUKO which starts sheet processing 
with an order change, without waiting for a change of cutter cutting length. And if that data 
processing is carried out, it stands by and this SURISUKO goes up, parallel processing, i.e., SI - 
S4, of starting positioning actuation promptly, flow of an order change of S5-S8, and flow of the 
SURISU cossette of Sal-Sa3, and Sbl-Sb3 will be performed in juxtaposition. 
[0030] Drawing 9 (b) shows this situation by the timing diagram, and if No.l machine stool 
(SURISUKO 1) of SURISUKO is waiting, for example, the order change signal changed to order 

2 from order 1 enters, SURISUKO 1 will descend and it will start sheet decision. At this time, 
order [ degree ] data (in this case, it is data of order 3 and becomes order data one after another 
for a production line) are transmitted to SURISUKO 1 for self, and data processing for 
positioning actuation is performed based on that data. And if the order change signal to the order 

3 from order 2 enters, SURISUKO 1 will go up, but if the lifting is completed, positioning 
actuation for order 3 (set) will be performed. And if the set is completed and it descends 
promptly, also when enough for an order change for order 3, it will increase. 

[0031] The travel speed of a actual sheet is a part (several m/s) for 200-400m/, since it is 
effective when working in this way at high speed raises productive efficiency, is putting into the 
next order from petty order, without reducing a production rate, and can do the loss of the sheet 
at the time of a change with the minimum. 

[0032] As for conventional drawing 9 (a), the order change signal to the order 2 from order 1 
enters. Since it is the data transfer to SURISUKO, its data processing, and the thing that sets 
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SURISUKO with a series system further after the cutting length 1 in a cutter is changed to the 
cutting length 2, Although a considerable sheet loss will arise since it cannot respond to the next 
order change (order 4) if it is not after passing through data transfer time + data-processing time 
amount + setting time after changing from the cutting length 2 to the cutting length 3 In (b), if 
SURISU cossette is completed before changing to the cutting length 3 from the cutting length 2, 
an order change for order 3 will be attained without the loss of a parenchyma top sheet. 
[0033] That is 5 in drawing 7 , about t2 and SURISU cossette time amount, t3, then the need time 
amount from an order change to order [ degree ] set complete are as follows in L and a sheet rate 
about the order [ degree ] data transfer time from V and production-control equipment to 
SURISUKO, and are [ distance / from an order change start point to a cutter cutting length 
change over point ] as follows in tl and the data-processing time amount of SURISUKO. [ of 
time amount ] 

(L/V) +tl+t2+t3[0034] On the other hand, in this invention, when distance from the SURISUKO 
change over point in drawing 7 to a cutter cutting length change over point is set to a or b, the 
time amount from order change initiation to the set complete of SURISUKO is as follows. 
{(L-a (or b)) /V}+t2+t3 — in addition, the minimum time amount from an order change to order [ 
degree ] set complete serves as L/V. If the following order set complete is carried out into this 
time amount, an order substitute of a short lot can also be coped with promptly. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the equipment which controls an order 
substitute (for example, modification of a processing dimension) of such sheet processing 
especially about the sheet processing equipment into which predetermined processing (slitting 
machine), for example, decision, fold attachment (scorekeeper), etc. are processed, mainly 
sending sheets, such as a corrugated fiberboard sheet. 



PRIOR ART 



[Description of the Prior Art] The slitting machine 24 which judges the corrugated fiberboard 
sheet DS along the feed direction with delivery to a longitudinal direction, and scorekeeper 24' 
which makes a crease along the feed direction are known so that it may be shown in the former 
(a), for example, drawing 8 . That in which a slitting machine 24 and scorekeeper 24' as shown in 
drawing 8 approach mutually, and form one unit is called a slitting machine scorekeeper 
(abbreviated-name SURISUKO). This example shows the example which picks three dishes by 
the sheet width of face S in the corrugated fiberboard sheet DS, and takes the trimming width of 
face t to ends, and makes a crease by the flap width of face F. 

[0003] Here, in the so-called order substitute which changes the sheet width of face S which 
should be judged, for example, or changes the flap width of face F, as shown in this drawing (b), 
it will be made to move to shaft orientations with a servo motor etc., and a slitting machine 24 
and scorekeeper 24' will be positioned. 

[0004] While drawing 7 shows SURISUKO 1 of 2 ream type which approached the sheet flow 
direction and prepared 2 sets of above SURISUKO, and SURISUKO 2 and SURISUKO 1 is 
processing [ for example, ] the sheet (decision and fold attachment), for the next order substitute, 
SURISUKO 2 is positioned beforehand, and is standing by, and SURISUKO 2 starts sheet 
processing instead of SURISUKO 1 stopping in the case of an order substitute. Moreover, the 
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corrugated fiberboard sheet DS after a cutter 25 is down-stream further and decision and fold 
attachment were carried out from these SURISUKO 1 and 2 is cut with a predetermined 
dimension at the feed direction and right angle. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, if the signal of an order substitute (order 
change) enters from the high order production-control equipment which is not illustrated, the set 
change of order will be performed in the following sequence. An above-mentioned order change 
signal is outputted by the order change start point of a sheet. This is this side rather than it 
approaches SURISUKO 1. Now, SURISUKO 1 is judging, and if SURISUKO 2 is waiting and 
an order change start point reaches the SURISUKO change over point of SURISUKO 1, 
SURISUKO 1 will go up and will stop decision of a sheet. And if an order change start point 
results in the SURISUKO change over point of SURISUKO 2, SURISUKO 2 will descend and 
decision of a sheet will be started. In addition, when the order change start point which passed 
through SURISUKO 2 comes to a cutter 25 after the above-mentioned change of SURISUKO 
was performed since the output timing of the order substitute signal in an order change start point 
is set up so that it may finish taking the production number of sheets of the order currently 
produced by SURISUKO 1, cutter cutting length changes. 

[0006] and the data (order [ degree ] data) of the next order to SURISUKO 1 waiting when a 
change of the cutting length (cutout dimension) of this cutter is completed — delivery from high 
order production-control equipment - data processing is carried out and a set is started. 
[0007] If this flow is shown and an order change is started by Ql , drawing 11 will transmit order 
[ degree ] data by Q5, after passing through Q2, Q3, and Q4. This order [ degree ] data is data, 
such as the above-mentioned number of ** picking, sheet decision width of face, and flap width 
of face. And after SURISUKO 1 which went up, for example receives the order [ degree ] data, 
order data are processed by Q6. When the processing section (slitter scorer) of SURISUKO 
moves to shaft orientations with a servo motor etc., it computes it is necessary which to drive a 
servo motor to set up the dimension of the next order etc. Based on the data processing, each 
processing section of SURISUKO is actually moved to the location according to each dimension 
of order [ degree ] data etc. by Q7, and a set is completed now. If an order substitute signal enters 
again in the state of that set complete, this SURISUKO 1 will start decision etc. instead of 
SURISUKO 2 under processing. 

[0008] Thus, in order to advance a sequence in order from order change initiation to the order [ 
degree ] set complete of SURISUKO, considerable time amount is required. For this reason, it is 
generated also when the time amount from an order change to an order change is brief when 
petty order (processing with little 1 time of production number of sheets) continues, and the 
following order set does not meet the deadline. That is, if its attention is paid to SURISUKO 1 as 
shown in the conventional example of drawing 9 (a) for example, SURISUKO 1 will enter 
during an order change for the order 2 from order 1 at sheet decision, and it will change from 
order 2 from decision to standby during the order change of order 3. Under the present 
circumstances, cutter cutting length changes to the cutting length 2 and a pan from the cutting 
length 1 to the cutting length 3. Although SURISUKO 1 goes up with an order change for the 
order 3 from order 2 and will be in a standby condition, a transfer is started for SURISUKO 1 
only after a change of cutter cutting length completes order [ degree ] data. After receiving the 
data, data processing replaced with the amount of actuation of the above-mentioned servo motor 
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etc. is performed. After it is completed, each processing section of SURISUKO is actually driven 
with a servo motor etc. to shaft orientations, and it will be in the condition that it can respond to 
the next order only after it is completed. 

[0009] During this order change (under a transfer under + processing under + set), since the 
change set of order is not completed as close, the order substitute by the order 4 from order 3 
cannot respond promptly at it. Since it was such, in the former, the production rate needed to be 
lowered, or production order die length per order (it can be said also as production-lot number of 
sheets) needed to be lengthened by force, or the order change needed to be performed as it was 
and the sheet which will be produced by the time the set of SURISUKO is completed needed to 
be used as the defective. 

[0010] This invention makes it a technical problem not to reduce a production rate to the case of 
petty order, either, but to complete a set substitute of sheet processing equipments, such as 
SURISUKO, for a short time, and to remove constraint of production order length or a 
production rate, and to reduce the loss of the sheet on production. 



MEANS 



[Means for Solving the Problem] Although this invention is a thing as given in a claim, while 
using it for processing of the present order of sheet processing equipments, such as SURISUKO, 
that main point supplies the data for the next order to that processing equipment for example, 
from production-control equipment etc., and prepares positioning actuation of the next order for 
it during that processing. And immediately after being in the condition in which positioning 
actuation of an order substitute is possible, it is in being made to perform actual positioning 
actuation for the following data based on the transfer data. 

[0012] For example, in SURISUKO of 2 ream type, when SURISUKO 1 moves to a processing 
location (load location) from a position in readiness (unload location) in connection with an 
order substitute Transmit the data of the next order substitute, and if required, data processing, 
such as the amount of actuation of a location, will be performed. If there is the next order 
substitute command, and SURISUKO 1 will be in the condition in which a positioning set is 
possible from a load location after migration starting to an unload location, it will position so that 
it may correspond to the dimension of the next order substitute of each processing section of 
SURISUKO 1 immediately. That is, if the data of the next order are transmitted and the set of 
SURISUKO is attained after order change initiation while SURISUKO operates, it can be 
shortened by performing the set of an order change and SURISUKO independently and in 
juxtaposition, without waiting for a change of the cutting length of the above-mentioned cutter, 
so that most setting time of SURISUKO for the next order can be disregarded. 
[0013] Even when petty order continues by this, the constraint to the production order length and 
production rate by SURISU cossette time amount increases, also when it can reduce or ignore. 
Therefore, even when it is not necessary to maintain a considerable early production rate and in 
the case of petty order, and production order length does not have to make it long because of a 
set substitute, either and it gives priority to an order change, the loss of the sheet used as the 
defective under order change decreases. 

[0014] In addition, claim 1 and claim 2 are the cases where independent arrangement or two or 
more sets of arrangement are sufficient as sheet processing equipments, such as SURISUKO, 
and limit claim 3 and claim 5 to two or more sets of things, such as 2 etc. sets (2 ream type), on 
the upstream and the lower stream of a river of for example, a sheet feed direction, moreover, the 
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supply (transfer) stage of the data for the next order — substantial « sheet processing equipments, 
such as SURISUKO, -- a standby condition - de- when early and migration is started from an 
unload location to a load location that what is necessary is just a condition the bottom, when late, 
just before processing of decision etc. is completed, it can set up. Moreover, in SURISUKO, 
such as for example, 2 ream type, when shift is completed from a load location to an unload 
location, it can start, but from a front [ it ], i.e., a load location, to an unload location, the stage to 
start actual positioning actuation based on such transmitted data can also be started from the 
event, if positioning actuation actual during shift is possible. 
[0015] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained referring to 
the example shown in a drawing hereafter. In addition, although the slitting machine scorekeeper 
who put the slitting machine and the scorekeeper side by side to the serial is taken for an 
example in the example shown in a drawing, you may be a slitting machine independent machine 
or a scorekeeper independent machine, and general-purpose sheet processing equipment that 
performs decision of a corrugated fiberboard sheet, and processing of those other than fold 
attachment further on application of this invention. 

[0016] In drawing 1 , along with the pass line PL of the corrugated fiberboard sheet (only 
henceforth a sheet) DS, contiguity arrangement is carried out and two sets (SURISUKO) of the 
slitting machine scorekeepers 1 and 2 are used by turns for the sheet feed direction by the serial. 
The scorekeeper 3 and the slitting machine 4 adjoined the serial in the sheet feed direction, and 
SURISUKO 1 serves as a unit of a bundle [ this ]. The same is said of SURISUKO 2, and a 
scorekeeper's 5 lower stream of a river is adjoined, a slitting machine 6 is arranged, and the 
cutter 25 of above-mentioned drawing 7 exists in the lower stream of a river of this SURISUKO 
2. Scorekeepers 3 and 5 make the crease (it is parallel to a feed direction) which met the feed 
direction by the scorekeeper discs 10 and 12 at Sheet DS, and judge slitting machines 4 and 6 on 
both sides of Sheet DS to a feed direction with the up-and-down slitting machine cutting edges 
20 and 22. 

[0017] By the way, a slitting machine 4 or 6 is judged like drawing 5 (a), and a scorekeeper 3 or 
5 carries out fold attachment, as shown in this drawing (b), but on application of this invention, 
since it is the configuration same about the migration device of the sheet cross direction of each 
processing unit, it is typically shown in drawing 2 in more detail about a slitting machine 6. The 
slitting machine 6 was equipped with the disc-like slitting machine cutting edges 20 and 22 
which are up-and-down relation and rotate mutually in an opposite direction on both sides of the 
pass line PL of the corrugated fiberboard sheet DS, and these equip nothing with the subject of 
the slitting machine unit 24 (processing unit), and are equipped with two or more sets (for 
example, 5 sets) of this slitting machine unit 24 crosswise [ of Sheet DS ] (refer to drawing 3 ). 
And by supplying Sheet DS among each slitting machine cutting edges 20 and 22, the sheet DS 
is cut so that it may insert along a feed direction. Moreover, the slitting machine cutting edges 20 
and 22 of each slitting machine unit 24 are constituted movable between the load location 
(processing location) which cuts Sheet DS, and the unload location (non-processed location) 
estranged from the sheet DS. Moreover, each slitting machine unit 24 is arranged crosswise [ 
sheet ] free [ migration to mutual ], and positioning adjustment is carried out according to 
modification of the number of ** picking by order modification, ** picking width of face, etc. 
[0018] that is, in drawing 3 , the pass line PL of Sheet DS is inserted among the frames 26 and 
26 of a slitting machine 6 - as -- the vertical direction - predetermined spacing it is and 
parallel are built over the beams 28 and 30 (refer to drawing 2 ) of a couple. And the migration 
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member 36 of the same number as the slitting machine cutting edge 20 is supported possible [ 
sliding ] through the guide rails 34 and 34 of a couple by the upper beam 28. The nut (36a of 
drawing 4 ) prepared in this migration member 36 free [ a revolution ] is screwing in both the 
frames 26 and 26 at the screw shaft 38 constructed and fixed. And by driving each servo motor 
40 as an individual actuator formed in each migration member 36, revolution actuation of the nut 
36a is carried out by engagement with gear 36b formed in gear 40a and nut 36a by the side of the 
motor, and each migration member 36, as a result two or more slitting machine cutting edges 20 
are horizontally moved and positioned by this according to an individual, respectively. 
[0019] The holder 44 is formed in the migration member 36 bottom rotatable in the fixed 
include-angle range by drawing 2 by using as the supporting point horizontal shaft 44a over 
which it was built between a frame 26 and 26. Although this shaft 44a does not carry out a 
detailed graphic display, it is a driving shaft for rotating two or more slitting machine cutting 
edges 20 all at once. A holder 44 is connected with piston rod 46a of a cylinder 46, and a holder 
44, as a result the slitting machine cutting edge 20 rotate it by expanding of this cylinder 46 to 
the unload location evacuated from the load location which cuts out Sheet DS to the upper part. 
[0020] Although it is prepared also in the beam 30 of the above-mentioned bottom with the 
configuration in which the same migration member 36 as an upside becomes symmetrical up and 
down and evacuates from a load location to it in a cylinder 46 in a downward unload location 
about the lower slitting machine cutting edge 22 as well as the upper slitting machine cutting 
edge 20, the sign which corresponds since it is the same configuration as an upside functionally 
is attached, and explanation is omitted. In addition, the trimming piece which is a decision piece 
of both the sides of Sheet DS is attracted and recovered by the attraction duct. 
[0021] Next, the block diagram of a control system is explained based on drawing 6 . High order 
production-control equipment 60 manages and controls production of the whole colgater line 
which performs decision etc., the data of production order, such as a location of a scorekeeper's 
fold line, are stored further, and the signal is transmitted to number of** picking and ** picking 
width of face of a slitting machine or a scorekeeper (SURISUKO), and target SURISUKO in the 
case of an order substitute (order change). Moreover, when a change in the load location or 
unload location of SURISUKO completes the load unload detection sensor 61, it is a sensor for 
outputting a load signal or an unload signal, and in response to a load signal, order [ degree ] data 
are transmitted to the SURISUKO concerned, and a actual set (positioning actuation) is started in 
response to an unload signal. 

[0022] The high order production-control equipment 60 of drawing 6 and the load unload 
detection sensor 61 are connected to the computer 71 through I/O Port 70. A computer 71 is the 
thing equipped with CPU72, ROM73, and RAM74, and a required program besides sequence 
program 73a for order substitute control is stored in ROM73. Moreover, while memorizing 
temporarily the order [ degree ] data transmitted to SURISUKO, the required memory area 
besides work-piece memory 74a which memorizes temporarily the data of the amount of servo 
motor actuation calculated based on it (data processing) etc. is assigned to RAM74. 
[0023] Furthermore, each above-mentioned servo motor 40 (SMl-SMn) is controlled by the 
command from CPU72 through the servo motor positioning units (driver) Ul-Un. As a rotation 
detector for checking the rotation of these servo motors SMl-SMn, pulse generators PGl-PGn 
are attached to each servo motor 40, and the engine-speed pulse is fed back to the servo motor 
positioning units Ul-Un. Moreover, the load unload solenoid valve 75 for moving the slitter 
scorer of SURISUKO etc. to a load location and an unload location drives to predetermined 
timing by CPU72, and, thereby, the above-mentioned cylinder 46 expands and contracts. 
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[0024] As mentioned above, although the slitting machine 6 of drawing 1 was mainly explained, 
it has the individual actuator of a scorekeeper 5 and the still more nearly same servo motor 40 
grade as the above also about another slitting machine scorekeeper's 1 slitting machine 4, or a 
scorekeeper 3. 

[0025] Next, an example of the control which makes order substitute control a subject is 
explained based on drawing 9 and drawing 10 . Now, SURISUKO 1 of drawing 7 is waiting and 
it is assumed that it is that into which the signal of an order substitute (order change) was 
inputted from the high order production-control equipment 60 of drawing 6 in the condition that 
SURISUKO 2 is carrying out sheet processing (decision and fold attachment). As shown in 
drawing, if the signal of this order change is outputted in the specified quantity this side which 
the present order number of sheets ends like drawing 7 and that order change start point results in 
SURISUKO 1, SURISUKO 1 will descend to a load location, and if an order change start point 
results in SURISUKO 2, that SURISUKO 2 will go up to an unload location. When SURISUKO 
1 is sheet processing reverse and an order change is performed from the condition that 
SURISUKO 2 is waiting, with this, SURISUKO 1 will tell [ SURISUKO 2 ] descent to lifting 
and a pan by arrival of an order change start point. Anyway, after SURISUKO 1 and 2 changes, 
a cutter 25 changes cutter cutting length on the lower stream of a river for the next order. 
[0026] If this is seen by drawing 10 , S2 and S3 will become the cutter cutting length change of 
S4 from order change initiation of SI after that, although sequence may interchange. And a 
check of that the machine stool (only henceforth SURISUKO 1) of waiting SURISUKO 1 
descended, for example by S3, and SURISUKO 1 descended to the load location by the load 
unload detection sensor 61 of drawing 6 transmits order [ degree ] data to SURISUKO 1 changed 
from the high order production-control equipment 60 of drawing 6 to the load location (Sal). In 
the SURISUKO 1 side which receives this, it calculates which must move respectively each 
servo motors SMl-SMn to work-piece memory 74a of RAM74 by memorizing this temporarily 
according to dimension modification of the number of** picking based on order [ degree ] data, 
sheet width of face, flap width of face, trimming width of face, etc. further, for example. This 
data processing corresponds to Sa2 of drawing 10 . Data, such as the amount of servo motor 
actuation by which data processing was carried out, are also temporarily stored in work-piece 
memory 74a. 

[0027] And the next order change is further started by S5, the machine stool of SURISUKO 1 
under the sheet decision goes up by S6, and if having shifted to the unload location by the load 
unload detection sensor 61 of drawing 6 is checked, in order to set each of that machine stool 
(each slitting machine and scorekeeper) of SURISUKO 1 that went up to spacing corresponding 
to order [ degree ] data by Sa3, each servo motor 40 is driven. The amount of actuation of each 
servo motor 40 is based on the data temporarily memorized by work-piece memory 74a etc. by 
the above-mentioned data processing, and by actuation of each servo motor 40, it is the device 
shown in drawing 4 , and each slitting machine unit 24 grade moves to shaft orientations, and 
equips the next order with it. 

[0028] Like above-mentioned Sal -above-mentioned Sa3, if lifting of SURISUKO 1 of S6 is 
replaced and SURISUKO 2 of S7 descends, order [ degree ] data will be transmitted to the 
SURISUKO 2 which descended by Sbl. Moreover, by Sb2 When operations (data processing) 
based on the data, such as the amount of servo motor actuation, are performed and SURISUKO 2 
under the sheet decision goes up by S2, the set (positioning actuation by the servo motor 40) of 
SURISUKO 2 for degree order is performed by Sb3. 

[0029] Thus, order [ degree ] data are transmitted to SURISUKO which starts sheet processing 
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with an order change, without waiting for a change of cutter cutting length. And if that data 
processing is carried out, it stands by and this SURISUKO goes up, parallel processing, i.e., SI - 
S4, of starting positioning actuation promptly, flow of an order change of S5-S8, and flow of the 
SURISU cossette of Sal-Sa3, and Sbl-Sb3 will be performed in juxtaposition. 
[0030] Drawing 9 (b) shows this situation by the timing diagram, and if No.l machine stool 
(SURISUKO 1) of SURISUKO is waiting, for example, the order change signal changed to order 

2 from order 1 enters, SURISUKO 1 will descend and it will start sheet decision. At this time, 
order [ degree ] data (in this case, it is data of order 3 and becomes order data one after another 
for a production line) are transmitted to SURISUKO 1 for self, and data processing for 
positioning actuation is performed based on that data. And if the order change signal to the order 

3 from order 2 enters, SURISUKO 1 will go up, but if the lifting is completed, positioning 
actuation for order 3 (set) will be performed. And if the set is completed and it descends 
promptly, also when enough for an order change for order 3, it will increase. 

[0031] The travel speed of a actual sheet is a part (several m/s) for 200-400m/, since it is 
effective when working in this way at high speed raises productive efficiency, is putting into the 
next order from petty order, without reducing a production rate, and can do the loss of the sheet 
at the time of a change with the minimum. 

[0032] As for conventional drawing 9 (a), the order change signal to the order 2 from order 1 
enters. Since it is the data transfer to SURISUKO, its data processing, and the thing that sets 
SURISUKO with a series system further after the cutting length 1 in a cutter is changed to the 
cutting length 2, Although a considerable sheet loss will arise since it cannot respond to the next 
order change (order 4) if it is not after passing through data transfer time + data-processing time 
amount + setting time after changing from the cutting length 2 to the cutting length 3 In (b), if 
SURISU cossette is completed before changing to the cutting length 3 from the cutting length 2, 
an order change for order 3 will be attained without the loss of a parenchyma top sheet. 
[0033] That is, in drawing 7 , about t2 and SURISU cossette time amount, t3, then the need time 
amount from an order change to order [ degree ] set complete are as follows in L and a sheet rate 
about the order [ degree ] data transfer time from V and production-control equipment to 
SURISUKO, and are [ distance / from an order change start point to a cutter cutting length 
change over point ] as follows in tl and the data-processing time amount of SURISUKO. [ of 
time amount ] 

(L/V) +tl+t2+t3[0034] On the other hand, in this invention, when distance from the SURISUKO 
change over point in drawing 7 to a cutter cutting length change over point is set to a or b, the 
time amount from order change initiation to the set complete of SURISUKO is as follows. 
{(L-a (or b)) /V}+t2+t3 -- in addition, the minimum time amount from an order change to order [ 
degree ] set complete serves as L/V. If the following order set complete is carried out into this 
time amount, an order substitute of a short lot can also be coped with promptly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing showing notionally the slitting machine scorekeeper (SURISUKO) of 2 
ream type structure. 

[Drawing 2] The front view taking out and showing the part of the slitting machine unit of 
drawing 1 . 

[Drawing 3] The side elevation. 
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[Drawing 4] The front view showing an example of the individual actuator which positions and 
moves each processing unit. 

[Drawing 5] Drawing showing the body of a slitting machine unit and a scorekeeper unit. 
[Drawing 61 The block diagram showing an example of a control system. 
[Drawing 7] Drawing showing typically the array relation between SURISUKO of 2 ream type, 
and a cutter. 

[Drawing 8] Drawing explaining arrangement and positioning of each slitting machine of 
SURISUKO and a scorekeeper. 

[Drawing 9] The timing diagram which shows an example of order substitute control of this 
invention as compared with the conventional example. 

[Drawing 10] The flow chart which shows an example of order substitute control of this 
invention. 

[Drawing 11] The flow chart which shows the flow of an order substitute of the conventional 
example. 

[Description of Notations] 

1 Two Slitting machine scorekeeper (SURISUKO) 

3 Five Scorekeeper 

4 Six Slitting machine 
10 12 Scorekeeper disc 

20 22 Slitting machine cutting edge 
36 Migration Member 
38 Screw Shaft 

40 Servo Motor (Individual Actuator) 

60 High Order Production-Control Equipment 

61 Load Unload Detection Sensor 



[Translation done.] 
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3:©#PX£$t 5 * y 'y?&Xf/X\$x=t7y^<Di'—h 
toxmmK WiUi<'-b<Dffifc<o*— **-©*px©fc» 

©*- J: 5 &©*- Dfcttfifc*!) 

ft*LXlk<7>*-y-<Oj)\IXt:ft5 HraX$/*^A 

fjEv'- h Jnx3£B*sfidiaaff*- ^-o*DXco/cfeic 

- h*nX^rA©*-^-#i»J^3Sffi„ 

[MWW 2 ] flfliSV- hJPIiSBiWHrBmfi 1 tf— ¥- 

fifc, ^©iK©*-^-©**©?*-^^-^?* 

^©^-^©flw&fcs-sfrsttf- h*pxgiB©ft©;*- 
at, 

«TE5lff*-y-©lPX«K, fiflEE1g:#a©E1Sfi£ 
icS^gr. a©E^- MnXKB©*©*— ?-<Dtz#><D 

Sr-&tfiS*3® 1 lnE*©i/- KJPX^^A©*-^- 
feotiax&ni* y y^&tf/Xte^Ty^©^- h 

*px^H*5fjiB^- bmvzmz&^xm&M&ttb 
-b'®.mxmT*-?-v>Mx%Lx^z>m^ ftiico^a 

©f- HARI^B^r yn- K&fi-e&©*- ^-©fc 
Sff:^-**-©;!)ni&LTVVfcli&Effi£©lB© 

1-5©t-ttfc>-oT, &©:*-y-©ffcB*©iW££7 

L-CV^SWIBflfeWiia©^- b^PX^B^T vn- KffcB 
*>P>n- KtfeB^^fTb-rSiJE»c©*~^-©*PX*tT 
?^©^- YMXi/^T-MZi&^X. 

mmmm&vi'- hmx^m^mo^h^ammr yn 
B-c?©apx^ii*7-r 5 * -c©rei-, ym^- hanx&B 

tc t o -c&©:*-y-©fc«>©y*-:? Sr*©-V- MJPX 
gfilc8tit-DT«*&Lr, *©->- MnilSB©*©* 
-**-©fc*©&B**»if£©lMii*L-C:i3$, *©-> 

- hflPXHBriSn- KffiB^feTVB- Ktfcfi~#fT& 



(M!fe»t>«iffftW*M-SC t«r»«tii-*V- MPX* 

-hm^<ormm\c y mmmm&o^-hmxmm 

*H-S*y^-Jt|l!JJ|a!ltfe*i, 1MB*- 
SfifrEf- h*PX8fi©fJ#tiiS^7 UT*»e>fKflE# y 
*-|£B©# y *-9JI»*j&*9I 0 »*. e>*i*> * 0 fcfco 
■C^5»*3®3KI3«©S/- hiPXi/^xA©^-^- 

mum. 5 ] Miaffi^cm©ix- MpxgB©ffit© t> 
©^sdiar ye- Ktta^bn- mm^&n-rzm* 
b*©p-KflrB-c©aox^7i-5*-e©rafc, 3& 

S/- bSDX^fitCtoTS:©^--^-©^*©^-:?^ 

*©->- hflixiSBfcWtoriJti&i-sf-^tti&^a 

*©^-y-©tfci£U:g-3f hiPX^B©^©* 
-y-©fc»©ttB»»IMlWl|MI*rs^-*»JS¥ 

at, 

%<n7-? toa©!gm «rc*i- 5 feit^a t , 

WEf- FttX&Basn- KffiB^feTVn-Kfitfi^ 
WSrP^XIi^TL-C^fj, fifH3Ett¥a©?2tgrtS 
1 StfSV- hflOX3£Bfc 1 oTfc©:*— ^-©fc 

t, 

3 Xtt4irte«©v- b^nx^T 1 ao* 
-^-#^$3®i^B, 

[K*^ 6 ] frieffiftisa©^- MoxgBtt. umb^ 

- h ©& 9 t*JV^T^©MPilTEfi* 1 © 
*'J y** = T7t$&2©;*y y** = 77£ii;t, W 

to*- y-mz. > m 6 ^xsi^ffiffl $ tt s t. ©-c 

&5tS*53~5©v-fn^(cE^©^- hiPX^'T 

A©*-y-#^.©j«i$iB. 

[0 0 0 1 1 

-h^©->-hSriS9ooFf^©APX, pnxtfrntsf 
h*PX^BlcSH U, «HC-t© J: 5 HSDX©*-^ 

(mz.\mx^m<D%n) *tmt*&nKnr 

[0 0 0 2] 

[tt*©fi«lf] «*. 0tJx(il2 8 (a) K*+J:5K:. 
asl?-/u^-hDSSrS¥*lB]»c2l9/j:*se>, *©iH*) 

*i6jic»o-r«»f«rff5^y f^2 4^, ^©aiy^fS] 

l-^Bo•C^f^)SS:^ : tlt5^ = r72 4 , tftobtiX^ 

•So 08ic^-r<t?*^y y^2 4t^^ry24' *5 

SV(Cjfi^UT-o<0^--y h£JlM;1-5fc©fi, ^.y 

y^=r7 (n»^y^=>) t#$n?>. r©^j^ 
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tiu S#-/Ui/-hDS«r$'-hMS-O3T*0 LXs 

catchy $>?mt&h 9. ^o^^hf-cato 
[0003J «*.tf«»rr-<#i^-h«ssrse 
-#^<o^tt, MB (b) \C7jki-£o\c, *V 2 

[0 004] 0711, »J6©J:5ft^y^3«:^-h« 

*v*fRHcjaggLT2isaK»tfc2as;<D^y^3 1 % *y 
(*«-*rB»it) fcfToTv^iBfc, ^y^32ttft 

froT, ^l)73 2^f^I^tS 0 *fc* r. 
ft£>*y I£tf2«fc9 £&|CT«K:tt#y*-2 5 

[0 0 0 5] 

StiSo rtiHU *y*^ 

y^^i^y^ 

[0 0 0 6] £(0#y*-<z>S)»rfi (SJ»rt 

[000 7] 'HI lftZ<Offitl%7Tii-h<DT*s Q 1 
-^-^cn^tfBIJ&SftSi, Q2, Q3, Q4£» 

-y«-7-^»ff5c *y *=i<aflnxgB 



v b^T««T?W**-^-#*.«*#AJx«, 

y * = i as % jdx*<d* y * 2 £ft;boT£ft®r^£BB 

[0 0 0 8] Z<D£o\C^ =.*sVMteti*bX 
£o EI 9 (a) 0«*«KiSi-J: 5 

*y*3iivi5iBLT*3^ ^--y-i^b^-^- 

2^(0^-^-^a:>^tC^ y 1 hSMSffc 
AO, *-^-2a»fc*-^-3©*--^-^:nV$;* 

* y * » 1 9— 2 frt>*—?~ 3 

ofc«, ana©*- #*-^©BKi»«^it*8iA.5^ 

[0009] UES&f+toa* 

S $ tu^> h «r^fi a t Lit V -t § h o 
[ooiol :©«Btt, /hP^-^-coS^T?t>, * 

MtSSSt^^^t, ^y^3«os/-noxKii<0'ty 

[0011] 

^afo^- hinxasB^^ff^-^^jqxofe^jc 
^fflLxv>sratc, *o*pxkw^ wntt$Lm f gmm 

mm*b&<D*-?-<Olt&<Dy ! -*$:mt£LX* *<D 
DUX* lcft©*-^-Ottll«fc»ttf^OJW»*r UT*5 
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So 

[0012] «;ttf2*a;<0*y*3-ett, *-?-m 

B) *>&iJDIttR (n-Wtt) ^#»Ufcb, ftw* 

■**K»«i-aJ:3tettB*»+*. o£9, *y*3 

WtCfrSril-J; &co;t-^~<Dfc&<D*y*:3CD 
* y b ftm Sr IS 1 A/ if «a-C * ^ B ^KSffif 5 r k » 

U tfca^HIWy h#Jt©fcftM< t8 

[0014] 4*5, »**ixow**2W:, *y*=* 
h*px3gB*¥JfiiafiT?t>*ftaoBaB"ct> * 

5*«©±«tT*-C2|ft (2 a*) ^cossmoto 

h*XKB*#»ttlBSrKUfc«lB-ejbtitfJ:<, *lt 
fttfryn- KttB^b n-KttB^»»SrBB»Ufcfc 

5l^»^f^iW©ax3fts*Ti-5K«i*icKS'r 

^J^aol*, o-K{kB^fer^n-KfiB^»fT 

St i-ftbfeo-Kttfi*>bTyow-KttB^»?f*K: 
*B©ttB*«)»^^IB"C«>*Ltf, ««)B»A^&Htt 

[0 0 15] 

1-JBMJm *y y#XW*3T9fc«Wfc#RLfc 
^Jy^^ = 7?ir«i:iS^ *»W«>»fl±, *y 

iPX^fi-efeortJ;v\ 
[00163 aim a#-/w/-h («t, 



y^^^r? (*y*^) 1, 2*s N 

otv^ 0 *y*altt, ^3773 bay y#A k& 

fc*B©«y htfts. *y ^^ico^-ct^ta? 

-C, * = T9 5 ©TttfcBWLT* y y#6#EB4 
ft, C(0^.y^3 2<^)T8fE^«t3fi«>H7«>*y^ — 2 5 
^#S"fS 0 ^^77 3W5[t ^377RS10, 

1 2KJ:9i^-hDSfca9*rtil!:ftofc (^«9*f^«b 
W4) #r9 gSrttttSfcco-c, *y y*4Xtf6tt, 

±Tc0^y y*2J2 0 2fctf2 2fciO^-hDS*2Jt) 

[0 0 17] fc^5"C, ^y ^4Xfi6ttB5 (a) 
0>J:5lc«»rU 73773X»5ttBB (b) co£5 

ft^WlC^y y# 6^0V>TH2«d*fete»L 

*y y#6r*a*— /us/— hDs©^?-o 

fli^yy^2 0, 2 2«rflt;i, ZtlbtfXVy 

h 2 4 OjPX^yK) U 

Jy>a^ h2 4«:i/-hDS<Dffi*ffttc:ffiifc*a (#j 

jfctf5J[fl) {taLTV^ (@3#i) o ^LT, #*CD* 
yy*332 0, 2 2<D|B»0-hDStlWe-r5Cifc 
±0, *0^-hDSttiS9*lRllc»or«trJ:5l2:«I 
®r£ft£o £fc£*y y Y2 4(DX}) y?J)2 

0 , 2 2lt i/-hDS Sr«WrT 6 o - KttB ttPXfic 
B) t, ^w^hDS^P)iFfl«7yp-Kftt 

^Jy^«yh2 4fi, S/-h«*lRHc«S{c»Bia 

[0 0 18] i-ftto*>, H3K*JV^T^y y#6©7l/ 
2 e^Mtett^ i/-hDS(D/^7^VPL 
trtttrJ:$te, ±T*lRliajf3eiBli*V^T-»©ir-A 

2 8, 3 0 (g|2#m) *wic#»«sn-cv^6. * 
tr±«otf-A2 sic, xyy*ji2 0kmz»<o» 

ft^ffiJC^ $ ttTV^ 6. C (D^SjgPW 3 6 (ClHlte @& 

KRltfc+yh (0 4CO3 6a) 

2 6lC»K'H3eLfc*^*3 8lC«'&L-CV^S 0 

T\ *»»aW3 6lCRW6>JXfc«»JT^^a*-^fc 

LTOf@>«r ©f— # 4 0 ^rlgffij-f a w irlcj: 9 , 
tO*-^«©^iT4 0 attyh3 6 a«CJB*Shfc 
*iT3 6 b tOiSfr^VMCtO, h3 6 a»EMEB 
rti^J;o-Cffl^<0»»»«-3 6t>lr^"CW:a« 
y y^r j|2 0^^tl<BS'JI^¥*^#» • fit 
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[ooi9j Ei 2 x&mmt 3 6 <DT«tett, *suy4 
4#7l/-A2 6, 2 6mizmm$fiizfr¥i?fa<ow 

4 4 a L"C -Jgad«BTia»TOlcKtt& 

*VCV^ 0 :<Od4 4alt BUM8I^W:L4V\&^ ft 

fcSo ^4 4(li/y V^4 6 0>fcf* hVny K4 6 
afcgttStt, rco^y V^4 6O#fi|Cj:0, 

[0 0 2 0] ttl^OTft'JO^-A3 OtCfc, ±«tR« 

ffifl<z>* y y*3J2 2ico^rt>, ±i^y$/^^2o 
tra«tevy v^4 6-en-KttW»&T*©7yo- 

[00 2 1 ] ftlC, H6iC»<5^T, KIBO^n^ 

Witt^iiymar? (*y*=») <&t*9*-t 

[0 0 2 2] El 6 <D±.&*km<gm$im 60, d — K • r 

f*CPU72, ROM73, RAM 7 4 &r{!x.fc 1 kC9 
"C, ROM 7 3lCtt*-^-#*.»jai<Dfc»0^-' jr> 

tl5o £fcRAM7 4Mte x *y ;*^^i|EJ££;ft;rcjfc* 
iCfaftt- 3 r7-^*y74a 0>K*\ « 
* y *tt*sftl 0 3 X btiX^Z* 
[0 0 2 3] (JJftO**— # 4 0 (SM 

1-SMn) lit-^-^ffilft^yh ( K9>f 
/*) Ul— UnSr^tr, CPU7 2s&»fc<D#frfcJ:&IW 
^£*vSo ^SMl^SMnOEMB**: 

l^PGmWH-- #*-*4 Ofcfl-JRU *OEMEJfc/^ 



-K- 7Vn-Kil#7 5#, C PU 7 2 K ± <93r£ 

[0 0 2 4] mi<DX}) y^6!COV^X*ICRK 

L/fcd^ ^3775, $ 6 lent) $— og>* y 
77l^!)y^4^3753i:ov^{), BLLira 

[0 0 2 5] fcfc, *-^-#Jt«»Ptr±#i:i-*llHP 
@7<z>*y ias#«6*-e, 

y^o«r*tt, ei 7<D<t 5 tat?©*- ^h**w*t 

^y^ 3 n:i^ *y*aiasiaoj;5fcn- 

at, *-^fxyyii»/S[oa*t^ y 1 a*-t 

St>K:^y^3 2*STI»tv^5itKi*5. wfjh, 

[0 0 2 6] rixftHl OT^S^ Sico*-^-^ 
*^^W»*»6, S 2»WS 3ttW**7jT«t>5»fr 
#*>6#, *©«S 4 0* ft 6. 

Tx 4Uc^9^rn2:v^5) a*T*U B6©p-K- 

r yn- Kttw-fe v-y- 6 1 \cx y ^= 1 Ktt 
«^T*Lfcri:3&s«BSixat, El6co±fi:^SWS 

-^-f'-^Srte^^ (Sal) 0 m«rgttS*y 
^aHHttt, ^Jx.«RAM7 4<^y-^^^ey 7 4 a 

©■tfttfcXtertiXT, **-#SMl^SNfn«r# 

5 0 roT-^iaa^Hi o^sa 2id»jS-f-s 0 

[0 0 2 7] ^Lt, S5"C$P>iCjJ:cr>^— f-^V 

se-etos^htllr^Maio 
«^*«±#U K«r^o— K*HHrv*6 

a 3 t^o±# uyb^ y ^ 3 i (^^ y y 
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m=77) ft^-y-r - * a raffle 

iryhi-Sfcfel^ 4 0 SrMBrt* 

fc^oTP^^y 7 4 a«lC-«p«J(cEtt**l"CV^ 

oKKicit), E4ic^ufc««-e, ^y^^y 

[00 2 8] S 6<axy x= 10±#£A;Jx#fr 

oT, S 7(0^3^3 2 3&STI*"rafc* ±j£tf)S a 1~ 
S a 3 i: [rUSHc, SblWT»t^y732^ft 
tfmmZtl, Sb2^ ^CQyWfcS 

ft, S 2r*OV-h«»r*tf>;*y x=i 2as±#Lfci 
S b 3r&*~^~tf>fcftO;* 2tf>1ry b 

(*-**-*4 0«cJ:5ttWt»|(ifP) tfJUTStt 

So 

[0 0 2 9] rco<£ 5>^, t-^f-xy^iifot, 

lctt«*»»fP*H4H-5tv^5ttW*31, ol!)Sl 
-S4^, S 5-S8(Ot- ^-^^V^JSttt, S 
al-Sa3^ S b 1— S b 3(OX U ^niry bcojft 

[0 0 3 0] 09 (b) ttro«T-Sr^-f A^^r-K-C 

i) d5#«^r^-^-i^e>^-^-2^#^-5^- 

y-^y^ff-^AS^ ^Mai^TPlLt^ 
h^W^M^-r^o z<Db%xyx= l^S#tc^oT 
ft*- ^--r-* (rco4§^f^-^-3co^-^-efc 

E&fttW (tyM £fr5o WyFiW 
[00 3 1] hO^tTilSli, «*«2 0 0 

I0 0 3 2]ft*<OB9 (a) f*, Mifl*-^-l^ 

*2*»b«nwt3icflD#*6*b-c*»b, T-*mmi% 



ft, hn^sJSfeCS*, (b) "CI*, §J»fg 

2 ^e>§j»ffi 3 ^«i#*.afflric^ 9*3** h #*t 

[OO33loi907|C^"C, at— 
(L/V) + tl + t2+ t3 

[0 0 3 4] itlKJ#L*»W-Ctt, B7fc*Ht«*y 
{ (L-a (Xttb) ) /V) + t2+ t3 

[0ffiOffi¥fctft9J] 

[Eii] 2ascflfiso^y y^^=r? (*y*=o t 

[02] Bl*>xy y#My h©»»*r*0HJUT« 

[03] *®mbb. 

[04] #npx3-^y h^rtttt*^ • s«i-ra«aijr^ 

f - * a— * #J SttR-J- iEB0o 
[0 5] V $=l^ V F^^T7^7 h<Z)±g 

g&£^-f0 o 
[0 6] 

[07] 2S^^y^a^*y^-OB90Rm«r«GK 
6&ICS1-B, 

[08] *y y^txar^oEiafttftt 

Mfcft«rt&K1-£Bo 

[0 9] *8BO*-^fftiSo-««ra«fli:H: 
[0 1 0 ] ^-»*.»IPO-«ta%+7.n 

[011] «*«o*-^-»*.OJHxt*r7n-^ 
ir-K 

1,2 xy >;^3r7 (*yx=*) 

3, 5 ^377 

4,6 

10,12 ^^77RI 
20, 2 2 xy 
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3 6 »»tm 

3 8 

[01] 




6 0 ±ft£E<ffJI£iE 

6 1 n- K • T Ktttt-fe V* 
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